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RESEARCH PROJECT SEGMENT 


State: ALASKA Name: 	 Sport Fish Investigations 

of Alaska 


Project No. : F-9-12 

Study No. : G-I11 Study Title: 	LAKE AND STREAM INVESTIGATIONS 

Jab No. : G-111-K Job Title: 	Population Studies of Game Fish 
and Evaluation of Managed Lakes 
in the Salcha District with 
Emphasis on Birch Lake 

P e r i o d  Covered: July 1, 1979 to June 30, 1980 

Fzrst year findings are presented of a multi-year study to evaluate and 

rompare newly domesticated strains of Alaskan rainbow trout, Salmo 


g--alrdneri Richardson, with long established hatchery strains for growth, 

survival and contribution to the creel in interior Alaska lakes. 


A population estimate showed a survival to early October of 20.8  percent of 
the 101,314 Ennis-Alaska rainbow trout stocked in Birch Lake. Growth 
information is presented on these fish. 

Creel census on Birch Lake indicated that fishermen spent an estimated 
16,324 man hours from May 27 to September 3, to catch 4,473 rainbow trout 
anti 138 coho salmon, Oncorhynchus kisutch (Walbaiun). Catch during the 
[)car loti rdnged from 0 . 2 8  to 0.56  fish per angler hour. Subcatchable rainbow 
trout planted in May contributed increasingly to the creel as the summer- 
~'""~"ssc'i .  

A "popeye" condition appeared in the rainbow trout in early August, peaked 

in the third week of August, and had disappeared by late September. It was 

apparently related to warm water bacteria. 


L,ife history information is presented on Birch Lake lake chubs, Couesius 
pl~lmbeus(Agassiz), and on a tapeworm with which they are afflicted. 

Limnological data are presented for Birch Lake. 


Test netting in Harding Lake indicated low survival for stocked coho 
salmon . 

Data are presented on the test netting and stocking of Lost and 1,jttle 
Harding Lakes, and the sport fishing potential of Koole Lake is discussed. 



A rt,lijt lvcly high sport take of chinook salmon, 0. ( W i t  l h ; i ~ ~ m ) ,  
or1 the Salrha River was documented. 

A preliminary survey of "Spencer" Lake, a small ldke northeast of Harding 
Lake was conducted and data are presented. 

BACKGROUND 

Birch Lake 


Birch Lake is an 803 surface acre lake located 56 mi southeast of Fairbanks 

on the Richardson Highway. Its waters are lightly brown-stained, and its 

maximum depth is 49 feet. 


The U.S. Air Force maintains a recreation camp on Elirch Lake, which is 

heavily used during the summer. There is a state parking and boat 

launching area, and a turnoff and parking area along the highway at the 

south end of the lake. In addition, about half of the shoreline of the 

lake is private land with cabins. 


The lake has four small inlets and one outlet, which has a Eish and water 

level control structure on it. 


Birch Lake was chemically rehabilitated in 1966 to remove whitefish, 

burbot, sculpins and stunted northern pike and was stocked with fingerling 

rainbow trout. Since that time, a popular summer and winter sport fishery 

has been maintained by stockings of rainbow trout and coho salmon finger- 

lings and sub-catchable rainbow trout. 


Table 1 lists the common and scientific names and abbreviations of fish 

nientioned in this report. 


Lalre chubs and slimy sculpins have appeared in the lake, probabLy due to 

vandalization of the outlet structure in 1967. The chubs have attained 

such a high population level that they are now a prob1e:m. 


With a changeover from the Ennis-Alaska strain of rainbow trout to the 

Swanson strain imminent in the Department's hatcheries, and the possibility 

of continued availability of rainbow trout for Birch Lake, it was decided 

to launch an evaluation of the Birch Lake rainbow trout fishery, and a 

comparison study of the two strains of fish as to survival, growth, and 

catchability. 


Ha--r d l x  Lake-.-

Hardlng Lake IS a 2,470 acre lake located 45 mi sotltht>ast of Fairbanks 
dlong the Richardson Highway. The water is transparent green, and the lake 
has a maximum depth of 142 feet. There is no visible outlet, and there are 
two ~nlets. 

The indigenous fish in the lake include northern pike, burbot, least cisco 
and slimy sculpins. Lake trout were introduced into the lake in 1939, 1963 
and 1965 as adults and in 1967 as fingerlings. Coho salmon were stocked 
into the lake irltermittently from 1968 until 1978, both as fingerlings and 
as smolts. 
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T a b l e  1. Scientific and common names of fish mentioned in this report 

Common Name 


Burbot 

Coho salmon 

K ~ n gsalmon 

I,.I kt, c-hub 

1.3 kt, trout 

Ileast cisco 

1.orlgnose sucker 

Northern pike 

Rainbow trout 

Slimy Sculpin 

---PA 

Scientific Name and Author 


Lota lota (Linnaeus) 


Oncorhynchus kisutch (Walbaum) 


Oncorhynchu~ tshawytscha (Walbaum) 


Couesius plumbeus (Agassiz) 


Salvelinus namaycush (Walba~lm j
-- -. 

Coregonus sardinella Valenciennes 


Catostomus catostomus (Forster) 


Esox lucius Linnaeus 


Salmo gairdneri Richardson 


Cottus cognatus Richardson 


Abbreviation 


BB 

SS 

KS 

1.c 

1,*1-

LC I 

LNS 


NP 


RT 


SSC 
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While s t o c k e d  coho and l a k e  t r o u t  o f t e n  a t t a i n  a l a r g e  s i z e ,  s u r v i v a l  of  
coho salmon i s  low and l a k e  t r o u t  f a i l e d  t o  reproduce .  Thus t h e  c o n t r i -
b u t i o n  o f  s t o c k i n g  t o  a s p o r t  f i s h e r y  h a s  been  n e g l i g i b l e  ( H a l l b e r g ,  1979) .  
P i k e  and b u r b o t  remain t h e  b a s i s  o f  s p o r t  f i s h i n g  i n  t h e  l a k e .  

1 , l t t l e- Harding Lake a 

L i t t l e  Harding Lake i s  a 54 s u r f a c e  a c r e  l a k e  l o c a t e d  a d j a c e n t  t o  Harding 
Lake, 45 m i  down t h e  Richardson Highway from fair bank.^. The maximum d e p t h  
i s  28.5 f e e t .  The w a t e r  i s  b rown-s t a ined ,  t h e  edges  o f  t h e  l a k e  a r e  
swampy, and it h a s  a  s i n g l e  o u t l e t  which empt i e s  i n t o  Harding Lake. There 
a r e  c o n t r o l  s t r u c t u r e s  a t  b o t h  ends  o f  t h e  o u t l e t  t o  p r e v e n t  f i s h  movement 
i n t o  o r  o u t  o f  L i t t l e  Harding  Lake. 

L i t t l e  Harding Lake was f i r s t  r e h a b i l i t a t e d  i n  1966 t o  remove s t u n t e d  
n o r t h e r n  p i k e  and t h e n  was s t o c k e d  w i t h  coho salmon. R e i n t r o d u c t i o n  of  
p i k e  i n t o  t h e  l a k e  n e c c e s s i t a t e d  r e h a b i l i t a t i o n  a g a i n  i n  1.976. L i t t l e  
Harding Lake h a s  produced a p o p u l a r  w i n t e r  f i s h e r y  f o r  coho salmon. I n  t h e  
summer o f  1978,  9 ,500  chinook salmon s m o l t s  were s tocked  i n t o  t h e  l a k e .  

Lost Lake 

Los t  Lake i s  a 102 a c r e  l a k e  l o c a t e d  56 m i  s o u t h e a s t  o f  F a i r b a n k s  on t h e  
Richardson Highway. I t  i s  a b o u t  0 .5  m i  southwest  o f  B i r c h  1,ake. The 
w a t c r s  a r e  b rown-s t a ined ,  and t h e  maximum d e p t h  i s  39 f e e t .  

There  i s  a s i n g l e  o u t l e t  s t r e a m  and a f i s h  c o n t r o l  s t r u c t u r e  b locks  ~ t .  

Los t  Lake has  been  r e h a b i l i t a t e d  t h r e e  t i m e s  ( l a s t  i n  1970) .  S tock ings  
w i t h  coho salmon and rainbow t r o u t  have produced an i n t e r m i t t e n t l y  suc-
c e s s f u l  s p o r t  f i s h e r y ,  b u t  e f f o r t s  t o  m a i n t a i n  t h e  l a k e  a s  a s p o r t  f i s h e r y  
have been  somewhat t hwar t ed  by vandal i sm o f  t h e  w e i r  on t h e  o u t l e t  s t r e a m ,  
which l e t s  o u t  t h e  d e s i r a b l e  s p e c i e s  and i n  t h e  u n d e s i r a b l e  s p e c i e s .  I n  
t h e  s p r i n g  of  1979,  t h e  l a k e  was i n h a b i t e d  by l a k e  chubs and longnose  
s u c k e r s .  

Koole Lake - .-

Koole Lake i s  a 320 s u r f a c e  a c r e ,  22 f o o t  deep l a k e  l y i n g  i n  t h e  Tanana 
F l a t s  8 m i l e s  s o u t h e a s t  a c r o s s  t h e  Tanana R i v e r  from Bi rch  L a k e .  I t  h a s  a  
l a r g e  s h o a l  a r e a ,  and a maximum d e p t h  o f  22 f e e t .  The wa te r  i s  t r a n s p a r e n t  
browrl a n d  milch of t h e  s h o a l  a r e a  s u p p o r t s  l i l y  pads and emergcnt acl~l'itic-
vc.gt7ta t 1 on.  

Ale-ess t o  tlie l a k e  i s  by snowmachine o r  l i g h t  a i r c r a f t .  There  i s  one 
l r i t e r m i t t e n t  o u t l e t ,  b locked by a n  o l d  beave r  dam. The land  su r round ing  
Lhe Lake i s  p r i m a r i l y  m i l i t a r y  l a n d  and t h e r e  a r e  no roads  o r  c a b i n s  i n  t h e  
a rrla . 

Koole Lake c o n t a i n e d  no n a t i v e  f i s h  s p e c i e s .  I t  was s tocked  w i t h  rainbow 
t r o u t  i n  1974 and h a s  p rov ided  a  p o p u l a r  f l y - i n  f i s h e r y .  



RECOMMENDATTONS 


Management 

I .  	 B i r ch  Lake shou ld  be ma in ta ined  a s  a s p o r t  f i s h e r y  f o r  rainbow t r o u t .  

2 .  	 L o s t  and L i t t l e  Harding  Lakes shou ld  b e  ma in ta ined  a s  coho salmon 
f i s h e r i e s .  

3 .  	 lmproveme~lts  shou ld  be  made t o  t h e  p a r k i n g  a r e a  o f  L i t t l e  Harding Lake 
t o  improve p u b l i c  a c c e s s  and t o  t h e  o u t l e t  s t r u c t u r e  t o  p r e v e n t  f i s h  
movement i n t o  and o u t  o f  t h e  l a k e .  

Research  
. -. 	 - --

I .  	 The s u r v i v a l  and c a t c h a b i l i t y  o f  t h e  Swanson R i v e r  rainbow t r o u t  
shou ld  be  compared w i t h  t h e  Enn i s  s t r a i n  i n  B i r c h  Lake. 

2 .  	 S t o c k i n g  p r a c t i c e s  and coho salmon growth and s u r v i v a l  i n  Los t  Lake 
and L i t t l e  Harding  Lake shou ld  c o n t i n u e  t o  be e v a l u a t e d .  

3 .  	 Methods of  improving s p o r t  f i s h i n g  i n  Harding  Lake by h a b i t a t  improve-
ment o r  improved s t o c k i n g  p r a c t i c e s  shou ld  be  i n v e s t i g a t e d  and imple-
mented i f  and when f e a s i b l e .  

4 .  	 E f f o r t s  t-o develop  c o n t r o l  measures f o r  t h e  lake  chub i r i f - e s l a t lon  i n  
B i r ch  Lake shou ld  be c o n t i n u e d .  

OBJECTIVES 

I .  	 To de t e rmine  l i m n o l o g i c a l  c o n d i t i o n s  t h a t  a f f e c t  s u r v i v a l  and 
growth o f  s t o c k e d  game f i s h  i n  l a k e s  of  t h e  d i s t r i c t ,  w i t h  
emphasis  on B i r c h  Lake. 

2 .  	 To e v a l u a t e  s u r v i v a l ,  g rowth ,  and c o n t r i b u t i o n  t o  t h e  c r e e l  ( b o t h  
w i n t e r  and summer) o f  two s t r a i n s  o f  rainbow t r o u t  i n  B i r c h  Lake 
and t o  de t e rmine  optimum s t o c k i n g  p a r a m e t e r s .  

3 .  	 To evaulate  s t o c k s  o f  s i l v e r  salmon i n  B i r c h ,  Harding ,  Li t t le  
Harding and Los t  Lakes t o  de t e rmine  t h e i r  p o p u l a t i o n  s t a t u s ,  
growth and i n t e r a c t i o n  w i t h  o t h e r  f i s h  s p e c i e s  p r e s e n t  i n  t h e s e  
J nkes .  

4 .  	 To de te rmine  t h e  f e a s i b i l i t y  o f  c o n t r o l l i n g  an i n f e s t a t i o n  o f  
l a k e  chubs i n  B i r c h  Lake. 

5 .  	 To p r o v i d e  recommendations f o r  management o f  s tocked  l a k e s  i n  t h e  
I n t e r i o r  and t o  d i r e c t  t h e  c o u r s e  o f  f u t u r e  s t u d i e s .  



TECHNIQUF,S USED 

A boat-mounted e l e c t r o f i s h i n g  u n i t  a s  desc r ibed  by Van Hul le  (1968) and 
Roguski and Winslow (1969) was used f o r  o b t a i n i n g  p a r t  of t h e  rainbow t r o u t  
popula t ion  e s t i m a t e  i n  Bi rch  Lake. 

Mul t i f i l ament  and monofilament s i n k i n g  o r  f l o a t i n g  g i l l  n e t s  measuring 125 
x 6 f t  and c o n s i s t i n g  of f i v e  2 5 - f t  pane l s  of 0 .5-2 .5  i n  bar  mesh were used 
t o  cap tu re  f i s h .  

G i l l  n e t s  were s e t  i n  Harding,  L i t t l e  Harding and Lost  Lakes t o  monitor 
f i s h  popula t ions .  G i l l  n e t s  were s e t  a t  va ry ing  depths  and h a b i t a t s  on t h e  
bottom and s u r f a c e .  I n  a d d i t i o n  midwater s e t s  were made i n  Harding Lake. 
As many a s  t h r e e  125 f t  g i l l  n e t s  were t i e d  t o g e t h e r  end t o  end t o  make one 
s e t .  

A 270 f t  bag s e i n e  composed of s e v e r a l  30 t o  100 f t  x 6  f t  s e i n e s  and one 
50 x 8 f t  bag s e i n e  t i e d  end t o  end was used t o  s e i n e  rainbow t r o u t  i n  
Birch Lake. The s e i n e  was p u l l e d  o u t  from shore  i n  a c i r c l e  and back t o  
shore  by b o a t ,  t h e n  p u l l e d  i n  by hand. 

Fyke n e t s  measuring 20 f t  i n  l e n g t h  by 4 f t  d iameter  wi th  3/8  i n  k n o t l e s s  
nylon webbing and 50 t o  100 f t  x 4 f t  c e n t e r  l e a d s  were s e t  a long t h e  
s h o r e l i n e  of Bi rch  Lake t o  c a p t u r e  f i s h  f o r  popula t ion  e s t i m a t e s  and o t h e r  
s t u d i e s .  

Water depths  were determined and f i s h  were loca ted  i n  Harding Lake us ing a 
Lowrance model LRG-610A record ing  fa thometer .  

An ~ n d i c a t o r  of b i o l o g i c a l  p r o d u c t i v i t y ,  t h e  morphoedaphic index (MEI), was 
c a l c u l a t e d  f o r  Bi rch  Lake from t h e  formula MEI=T/D where T= t o t a l  d i s so lved  
s o l i d s  and D= mean dep th  i n  f e e t  (Ryder e t  a l .  1974). 

Conduct ivi ty  was measured wi th  a  Hach MDL 2510 conduc t iv i ty  meter 

Water  chemist ry  d a t a  were c o l l e c t e d  us ing  a Hach AL-36B f i e l d  t e s t  kit. 

Dissolved oxygen and temperature  p r o f i l e s  were c o l l e c t e d  us ing  a YST MDL. 
54 APB d i s s o l v e d  oxygen and temperature  meter.  

For growth s t u d i e s ,  f i s h  were c o l l e c t e d  monthly, measured t o  t h e  n e a r e s t  
m i l l i m e t e r  of f o r k  l e n g t h  and weighed t o  t h e  n e a r e s t  gram on a t r i p l e  beam 
balance o r  C h a t i l l o n  IN-2 s p r i n g  s c a l e .  Larger f i s h  were weighed on a 
Chat i l l o n  IN-25 s p r i n g  s c a l e .  

For t h e  Birch Lake rainbow t r o u t  popula t ion  e s t i m a t e ,  f i s h  were captured 
as ing  s e i n e s ,  fyke n e t s  and t h e  e l e c t r o f i s h i n g  boa t .  Captured f i s h  were 
marked by f i n  c l i p s  and r e l e a s e d .  D i f f e r e n t  f i n  c l i p s  were used i n  d i f -
f e r e n t  a r e a s  of t h e  l a k e  t o  determine t h e  degree  of mixing, and d i f f e r e n t  
c l i p s  were used a t  d i f f e r e n t  t imes of t h e  summer t o  s e p a r a t e  f i s h  
temporal ly .  

Populat ion e s t i m a t e s  and confidence l i m i t s  were determined us ing  Schnabel 
m u l t i p l e  mark and recap ture  e s t i m a t e s .  



-- 

A c r e e l  census  program was s e t  up a t  B i r c h  Lake. Weeks were s t r a t i f i e d  
a c c o r d i n g  t o  p r e d i c t e d  i n t e n s i v e  u s e  p e r i o d s  on F r i d a y s ,  S a t u r d a y s ,  Sundays 
and h o l i d a y s ,  and p r e d i c t e d  l i g h t  u s e  p e r i o d s  on weekdays. Fisherman 
coun t s  were t a k e n  f i v e  random t i m e s  d u r i n g  weekend i n t e n s i v e  use  p e r i o d s  
anti a t  l e a s t  once a week a t  random d u r i n g  l i g h t  u s e  p e r i o d s .  

Random fisherman c o u n t s  were t a k e n  t w i c e  d u r i n g  h o l i d a y  i n t e n s i v e  use  
i)C'r ~ o d s .  During  o r  immedia te ly  a f t e r  most f i sherman c o u n t s ,  f i sherman on 
t l ~ c - 1 akr, were i n t e r v ~ e w e d  t o  de t e rmine  t h e  rlumber , spec-ic-s nr~ci  s i zc. c-onipo-
S I  t Lon o i  t h e i r  c a t c h  and t h e  l e n g t h  of t iale  t t ~ c y  haci bc>t.n f l s h l n g .  Notes 
were a l s o  t a k e n  on whether  t h e y  were f i s h i n g  from t h e  s h o r e  o r  from a b o a t ,  
whether  t hey  were m i l i t a r y  o r  c i v i l i a n ,  and on wea the r  c o n d i t i o n s .  

A b r i e f  c r e e l  census  was conducted on t h e  Sa lcha  R i v e r  d u r i n g  t h e  chinook 
salmon r u n .  A r i v e r b o a t  was used  f o r  t r a n s p o r t a t i o n  and f i she rman  c o u n t s ,  
a n d  i n t e r v i e w s  were conducted  w h i l e  walk ing  t h e  bank.  

S c d l e s  used f o r  age  d e t e r m i n a t i o n  were i n d i v i d u a l l y  c l eaned  and mounted 
between g l a s s  s l i d e s  o r  were mounted on 20 m i l  a c e t a t e  u s i n g  a Carver  p r e s s  
a t  20 ,000 p s i ,  h e a t e d  t o  200°F f o r  30 seconds .  The s c a l e s  were r ead  on a 
Hrunxng 200 m i c r o f i c h e  r e a d e r .  

I;J N D I N G S  

B i r ch  Lake 

Cree l  Census : 

(:rcc-l census  was conducted from May 27 t o  September 3. A f t e r  Srptember 3 ,  
:rrigler p re s su r t a  on B i rch  Lake dropped t o  low l e v e l s  until a f t e r  f r e e z e - u p .  

! : i  t t l r  d a t a  a r r a l y s i s ,  c a t c h  p e r  u n i t  e f f o r t  (CPUE) was used t o  t i e sc r ibe  
fi:<h caught  and k e p t  o n l y .  I n  t h e  c o u r s e  o f  t h e  summer 664 p a r t l e s  of  
f i she rmen  (1,435 a n g l e r s )  were i n t e r v i e w e d .  Expanded man h o u r s ,  CPUE, and 
riulnbers and p e r c e n t a g e s  of  l a r g e  (Age I1 o r  o l d e r )  and y e a r l i n g  rainbow 
t r o u t  and coho salmon t h a t  e n t e r e d  t h e  c r e e l  a r e  shown i n  Tab le  2 .  

O f  t h e  f i shermen i n t e r v i e w e d ,  1 ,075  (76%) were f i s h i n g  from b o a t s  and 331 
(24%) were f i s h i n g  from t h e  bank.  These 1 ,406  f i she rmen  had 896 f i s h  a t  
the t me t h e y  were i n t e r v i e w e d .  Of t h e  896 f i s h ,  t h e  b o a t  f i she rmen  had 
708 f r s h ,  o r  79% of  t h e  c a t c h .  Bank f i she rmen  had 188 f i s h ,  o r  21% of t h e  
c a t c h .  Fo r  bank f i she rmen ,  t h e  CPUE was 0 .26  f i s h  p e r  h o u r ,  and f o r  b o a t  
f ~ s h c r m e nwas 0 .30  f i s h  p e r  hour .  

Y I  l l t a r y  f i she rmen  ( a s  i n d i c a t e d  p r i m a r i l y  by r e c r e a t i o n  camp b o a t s  o r  
o the r  m i l i t a r y  equipment)  made up a minimum of  3 4 b f  t h e  a n g l e r s  011 t h e  
i , l l t c .  They caugh t  o n l y  24% of  t h e  f i s h ,  and t h e i r  s u c c e s s  r a t e  w,is 0 .26  
1 I s l ~pear hour-, .IS opposed t o  0 . 3 1  f i s h  p e r  hour  f o r  c- lv i l  I nris. 



T a b l e  2 .  B i r ch  Lake summer c r e e l  c e n s u s ,  1Y79. 

Period 
Man 
Hours 

F i s h /  
Hour 

Age I1 
& Older  
P e r c e n t  

Rainbow Trout  

Age I1 Age I 
Number P e r c e n t  

Age I 
Number 

Coho Salmon 

Age I11 Age 111 
P e r c e n t  Number 

To ta l  F i s h  
Caught & Kept 

May 27 
t h r u  

J u l y  1 

7 , 3 9 4  0.28 8  8  1,822 6 .95  144 5 .05  105 2 ,071  

July 2 
t h r u  

J u l y  31 

4 ,359  0 .25  6 1 . 7 4  673 35.57 388 2 .68  29 1,090 

I 
W 
W 

I 

Aug 1 
t h r u  

Aug 30 

Aug 31 
th ru  

Sept  3 

T o t a l s  1 6 , 3 2 4  66 .21  3,053 30.80 1 ,420  2 .99  138 4 ,611  



A t  Ler l a t e  August f i s h i n g  s u c c e s s  i n c r e a s e d  g r e a t l y ,  e s p e c ~a l l y  a1 Let- 
f r e e z e - u p ,  and l i m i t e d  December census  d a t a  i n d i c a t e  a CPUE: r ang ing  from 
9 f i s h  p e r  hour  t o  2 .59  f i s h  p e r  h o u r .  E f f o r t  was r e l a t i v e l y  low. 

T ~ Pt o t a l  number of f i s h  e n t e r i n g  t h e  c r e e l  p e r  a n g l e r  hour  remained f a i r l y  
r n u s i s t e n t  t h rough  t h e  summer (Table  3 )  showing a s l i g h t  d e c l i n e  i n  J u l y .  
However, f u r t h e r  a n a l y s i s  and f i e l d  o b s e r v a t i o n s  r e v e a l e d  some t r e n d s .  

'The c a t c h  p e r  a n g l e r  hour  o f  l a r g e r  (Age I1 o r  o l d e r )  rainbow t r o u t  de-
c-irned fron, 0 .25  f i s h  p e r  hour  i n  t h e  June  p e r i o d  t o  0 .12  f i s h  p e r  hour  i n  
August.  T o t a l  CPUE h e l d  up,  however, due t o  t h e  i n c r e a s i n g  c a t c h  p e r  hour  
o f  t h e  s m a l l e r  (Age I )  f i s h  and t o  t h e  i n c r e a s i n g  p e r c e n t a g e  of  t h o s e  Age I 
f ~ s hwhich were r e t a i n e d  by a n g l e r s .  The number o f  Age I f i s h  r r t a ~ n e d  was 
probat11y i n f  luericed by: 

a .  	 The a p p a r e n t  d e c r e a s e  i n  a v a i l a b l i t y  o f  l a r g e r  f i s h  t o  a n g l e r s .  

b .  	 The i n c r e a s e  from month t o  month i n  t h e  t o t a l  number o f  Age I 
f i s h  c a p t u r e d .  

(.. 	 The growth o f  t h e  Age I f i s h  t o  a s i z e  more a c c e p t a b l e  t o  
a n g l e r s .  

rhe a p p a r e n t  d e c r e a s e  i n  a v a i l a b i l i t y  o f  l a r g e r  f i s h  t o  a n g l e r s  may have 
been more a r e s u l t  o f  t h e  d i s t r i b u t i o n  and f e e d i n g  h a b i t s  of t h e  f i s h  t h a n  
a s i g n i f i c a n t  r e d u c t i o n  i n  t h e i r  p o p u l a t i o n  th rough  t h e  summer, s i n c e  o u r  
c a p t u r e  r e s u l t s  w i t h  n e t s  d i d  n o t  i n d i c a t e  a  drop  i n  t h e  r e l a t i v e  abundance 
of  t h e s e  l a r g e r  f i s h .  

I n  J u n e ,  t h e  y e a r l i n g  rainbow t r o u t  ranged i n  f o r k  l e n g t h  from 115 t o  195 
nun ( 4 . 7 5  t o  8 .25  i n .  t o t a l  l e n g t h )  w i t h  a  mean f o r k  l e n g t h  o f  164 mm (6 .75  
I n .  t o t a l  l e n g t h ) .  I n  t h a t  p e r i o d ,  22% of  t h e  y e a r l i n g s  landed were r e -
t a ~ r i t - d .  By t h e  end o f  August ,  a lmos t  a l l  o f  t h e  y e a r l i n g s  caught  were 
h t L ~ n gk e p t .  T h e i r  f o r k  l e n g t h  range  a t  t h a t  t ime  was 152 t o  242 mm ( 6 . 5  t o  
!O 1 1 1 .  t o t a l  l e n g t h )  and t h e  mean f o r k  l e n g t h  was 215 mm (9  i n .  t o t a l  
Length) (Tab le  3 ) .  

I ' c > r > u l a t  i on  E s t i m a t e :  

A t o t d l  0 1  101,214 y e a r l i n g  Ennis-Alaslra rainbow trout 18 pels t r a ~ r ~  C J ~  

p o ~ ~ n dwas s tocked  I n t o  B i r c h  Lake i n  l a t e  May. I n  o r d e r  t o  e v a l u a t e  
s t o c k i n g  s u r v i v a l ,  a t t e m p t s  t o  o b t a l n  a p o p u l a t i o n  e s t i m a t e  were begun on 
.Irinc 1 2 ,  and con t inued  throughout  t h e  summer. From June  12 t o  15, up t o  
f i v e  f y k ~n e t s  were s e t  i n  d i f f e r e n t  a r e a s  of t h e  Lake. Nets  whlch pro-  
d u c e d  no f l s h  were moved, and d i f f e r e n t  c e n t e r  l e a d  l e n g t h s  and p o s i t i o n -  
rrigs were t r l e d .  I n  1 2  n e t  n i g h t s  o f  e f f o r t ,  o n l y  35 o f  t h e  t a r g e t  
yc ,ar l ing  rainbows were c a p t u r e d .  Large numbers were s e e n  s u r f a c e  f e e d i n g ,  
howcver . 

i T r o m  June 19 t o  26 ,  s e i n i n g  was t r i e d  w i t h  b e t t e r  r e s u l t s .  T h i r t y  h a u l s  
w r  ti1 a 270 f t  bag s e i n e  produced a t o t a l  o f  1 ,657  y e a r l i n g  rainbow t r o u t  
( rec , jp tures  added i n t o  t o t a l ? .  The r e c a p t u r e  r a t e  r o s e  sLeadi 1y ,  however; 
o n  I ( ~ r i c % 2 0 ,  n f t e r  1 ,044 marked yea r1 ing  rnirlhows lrnd h a d  4 d.lys t o  m i x ,  



T a b l e  3. 	 Ratio of Age I Birch Lake rainbow trout kept and released by  anglers 
through the summer of 1979, and length data. 

Ratio % Fork Length rnm(TL in) -- Sample 
Month KeptlReleased Kept Mean Range Size 

J u l y  1 .08 : l  52 186 ( 7  3 / 4 )  145-220 ( 6  l j 4 - 9  1 / 4 1  46 



r n ~ t l a l  h a u l s  i n  two a r e a s  which had n o t  been  p r e v i o u s l y  s e i n e d  produced no 
r e c a p t u r e s  o u t  of  c a t c h e s  o f  73 and 54 y e a r l i n g  ra inbows.  Subsequent  h a u l s  
n t  t h e s e  a r e a s  produced r e c a p t u r e s ,  b u t  o n l y  o f  f i s h  which had j u s t  been 
m.3 rked and r e l e a s e d .  

On the 5ame d a y ,  two h a u l s  a t  a p l a c e  t h a t  had had f i s h  marked and r e l e a s e d  
t e g u l d r l y  from Junr 19 t o  22 produced 94 y e a r l i n g s ,  of  wh1c.h 32 (34%)  were 
r p c d p t u r e s .  Thus ~ t  became a p p a r e n t  t h a t  t h e  f i s h  were n o t  mixing through-  
o u t  t h e  l a k e ,  and one o f  t h e  p r ~ r e q u i s l t e s  f o r  a v a l i d  p o p u l a t i o n  e s t i m a t e  
w d s  not b e l n g  met .  

Ex tens ive  e f f o r t s  c o n t i n u i n g  th roughou t  t h e  summer t o  o b t a i n  a p o p u l a t i o n  
' s t ima te  by s e i n i n g ,  e l e c t r o f i s h i n g ,  and f y k e - n e t t i n g  were thwar t ed  by t h e  
f a i l u r e  of  t h e  marked f i s h  t o  mix w i t h  t h e  unmarked p o p u l a t i o n .  

From mid-September t o  e a r l y  October  a combinat ion  o f  e l e c t r o f i s h i n g  and 
fyke n e t t i n g  produced a p o p u l a t i o n  e s t i m a t e  f o r  t h e  y e a r l i n g  rainbow t r o u t  
~n B l r ch  Lake. 

I.'rum Sepcc~nber  13 t o  October  4 ,  t h r e e  fyke  n e t s  wr.re run i n  t h e  I a k e ,  and 
or1 September 25 ,  26 ,  and 27 ,  n i g h t  shocking  was conducted .  F i n  c l i p  
p d t t e r n s  were changed t o  s e p a r a t e  t h e  f i s h  marked i n  September from t h o s e  
L ~ IAugust .  

o m  Septemt)er 13 t o  21 ,  fyke  n e t s  y i e l d e d  376 yea r1  ~ n g s  f o r  marking,  and 
on1y one o t  t h e s e  was r e c a p t u r e d .  The low r e c a p t u r e  r a t e  was judged t o  be 
.I more a c c u r a t e  r ep resex i t a t ion  of  what was happening i n  t h e  l a k e ,  and an  
I n d i c a t i o n  t h a t  t h e  f i s h  were f i n a l l y  mixing .  

During t h e  l a s t  week of September fyke  n e t t i n g  s u c c e s s  i n c r e a s e d  g r e a t l y ,  
a n d  496 y e a r l ~ n g s  were t a k e n  i n  f o u r  n e t  n i g h t s .  Night  shocking  was i n -
c r e d s i n g l y  s u c c e s s f u l ,  and d u r i n g  3  n i g h t s  768 y e a r l i n g s  were added t o  t h e  
c it-cti. The t o t a l  c a t c h  f o r  t h e  week was 1 ,264  y e a r l i n g  rainbow t r o u t .  

':'ht. f i s h  were a l lowed t o  mix f o r  4 d a y s ,  and t h e n  2 more days  o f  fyke  
n e t t i n g  were conducted t o  mon i to r  t h e  r e c a p t u r e  r a t e .  F i v e  hundred s i x t y -
s I x f i s h  were caught  and r e l e a s e d  w i t h o u t  marking i n  t h o s e  2 d a y s ;  t h e  
r P C  a p t u r e  rates were 4 .73% and 7 - 3 5 %  respectively.  

T11e Schnabel  e s t l i n a t e  showed a p o p u l a t i o n  o f  21,113 y e a r l i n g  r a ~ n b o v s  wi th  
I 95% c o n f ~ d e n c e  ~ n t e r v a l  o f  17 ,791 t o  26 ,631.  T h l s  r e p r e s e n t e d  a sllrvLval 

1 ( J  Oc toL)c.r of 20.80"/,of t h e  101,314 rainbow t r o u t  stoc-kcti i r l  l'itc. May. 

I 'wtxlvt  p e r t e n t  of t h e  fyke  n e t  r e c a p t u r e s  o f  y e a r l ~ n g s  marked i n  Septeml)er 
l~iiti t rossed  t h e  l a k e ,  I n d i c a t i n g  s u b s t a n t i a l  mixing .  O the r  l n d i  c a t o r s  o f  
p c j p u l a t ~ o n  nllxlng were t h e  movement a c r o s s  t h e  l a k e  by l a t e  September o f  
L>~--5fcn  f i s h  had i n  August ,  same movement y r a r l l n g  t h a t  been  marked and t h i s  
r i o t e d  f o r  a few ( 7 . 5 % )  of  t h e  l a r g e r  f i s h  t h a t  had been marked d u r i n g  
hugus t and September.  

'lhe suc-c-essful shocking  i n  September was p robab ly  i n f l u e n c e d  by da rkness  
, ~ n t l s easona l  wa te r  c o n d i t i o n s .  The w a t e r  t e m p e r a t u r e  on September 19 was 
52°F dnd n t e m p e r a t u r e  and d i s s o l v e d  oxygen p r o f i l e  i n d i c a t e d  t h a t  t h e  l a k e  
! r < t i i  1 1 0 :  y e t  t u r n e d  o v e r .  



D u r ~ n gt h e  shocking on September 25, 26,  and 27,  however, the  shal lows of 
t i i t .  l a k r  t,rcame i n c r e a s i n g l y  t u r b i d ,  which may have indic;j ted t h i t  the  l a k e  
was t u r n i n g  over .  There were no windstorms dur ing that. t ime per iod of  
s t i f f i r l e n t  i n t e n s i t y  t o  muddy t h e  water .  The t u r b i d i t y  may have a f f e c t e d  
t h e  f i s h e s '  a b i l i t y  t o  s e e  t h e  fyke n e t s ,  and thus  improved n e t t i n g  
s u c c e s s .  By October 3 ,  a  d i s so lved  oxygen and temperature  p r o f i l e  i n d i -
ca ted  t h a t  t h e  l a k e  had tu rned  over .  

Rainbow Trout Growth: 

Fish  from t h e  1979 s tock ing  were sampled f o r  l e n g t h  and weight f i v e  times 
from May 21 t o  November 29. Means and ranges of t h e  l e n g t h s  and weights 
a r e  shown i n  Table  4 .  The d a t a  show t h a t  t h e  f i s h  grew s t e a d i l y  i n  l eng th  
u n t i l  September and t h e n  l e v e l e d  o f f .  Examination of length-weight r e l a -
t ionsh ips  and c o n d i t i o n  f a c t o r s  (K=W1FL3 x 105) show t h a t  t h e  weight a t  a  
g iven  l e n g t h  inc reased  from l a t e  May t o  l a t e  J u l y ,  decreased s l i g h t l y  i n  
August, inc reased  i n  September, and had decreased d r a m a t i c a l l y  by l a t e  
November (Table 4 ) .  

Popcye Disease:  

OIL August 1, an abnormal c o n d i t i o n  was noted i n  a rainbow t r o u t  t h a t  had 
been cap tured  i n  a fyke n e t .  The f i s h ' s  body was swol len,  t h e  s c a l e s  were 
r a l s e d ,  g iv ing  t h e  s k i n  a sandpapery t e x t u r e ,  and t h e  eyes protruded from 
t h e  head.  On August 9 ,  s e v e r a l  f i s h  i n  t h i s  cond i t ion  were noted and on 
August 14 ,  11.5% of a c a t c h  of 125 rainbows showed symptoms. 

The symptoms ranged from a s l i g h t l y  popeyed appearance and smal l  a r e a s  of 
r a i s e d  s c a l e s  t o  an  extreme popeyed appearance and extremely t u r g i d ,  
swollen body wi th  l a r g e  a r e a s  of r a i s e d  s c a l e s .  There was some hemorrhag- 
i n g  i n  t h e  s k i n  of extreme c a s e s ,  and t h e  s i c k  f i s h  were so  l i s t l e s s  t h a t  
they could be e a s i l y  picked o u t  o f  a  group of h e a l t h y  f i s h  i n  t h e  holding 
pen .  

'l'wo o f  t h e  s i c k  f i s h  were a u t o p s i e d ,  and t h e  body c a v i t y  was f u l l  of a 
t h i n ,  r edd i sh  f l u i d .  A f t e r  t h e  s i c k  f i s h  had been dead f o r  an hour o r  two, 
some of t h e  obvious symptoms disappeared,  t h e  s w e l l i n g  decreased ,  and t h e  
s c a l e s  d id  n o t  s t a n d  o u t  a s  much. 

W r  l s o  not  i c e d  t h a t  when w e  handled some of t h e  l i v e  f i sh  w i t h  r x t  rcrnel y 
t u ~ g r d  bod ies ,  some of t h e  redd i sh  f l u i d  s q u i r t e d  from ttre a n a l  v e n t .  

From August 2 1  t o  24,  t h e  inc idence  of f i s h  showing d i sce r r l ib lc  e x t e r n a l  
sgmptoms ranged from 16% t o  27% i n  samples ranging from 45 t o  190 f i s h .  
The most r e l l a b l e  e s t i m a t e  of t h e  percentage of t h e  populat ion t h a t  showed 
v l s ~ b l e  symptoms t h a t  week was 21%, which occurred in the two l a r g e s t  
sampl c s  (117 and 190 f i s h ) .  

The percentage of y e a r l i n g  rainbow t r o u t  t h a t  showed v i s i b l e  symptoms was 
consistently higher  ( range 20 t o  34%) dur ing  t h e  week of August 21 ,  than 
t h e  percentage of l a r g e r ,  o l d e r  f i s h  so a f f l i c t e d  (5 t o  14%). 



i ' . K d i r ~ ! , o w  i r  o u t  i ? ~ ~ g t i i s ,  ; l r ~ ; f  c t . n d l t i o n  (I;) f . i ; t t > r s ,  B ~ r c l ~  1974' st . . ! i .ki . ; i i ; .6 h e i g h t : ,  i.dkc 

No. I n  Le%til (mu) C o n d i t i o n  ( K )-- --.---- Weight ( g )  
Date  Sample Mean Range Mean Range F a c t o r  



By t h e  end o f  August ,  t h e  d i s e a s e  was t a p e r i n g  o f f ,  and some f i s h  were 
n o t f ~ c l  t h a t  appeared  t o  be  r e c o v e r i n g .  Two samples o t  84 and I I 3  t 1st) 

s h o w r . t i  10% ancl 14% s i c k  r e s p e c t i v e l y .  011 September 1 4 ,  6% o i  .J o isCln~pl t1  
HO i l s h  had t h e  symptoms and many f i s h  were s e e n  t h a t  appeared  t o  have 
r r c o v r r e d .  By t h e  end of  September,  t h e  d i s e a s e  had a l l  b u t  disappeared. 

T h e  obvious  q u e s t l o n  i s  whether  t h e  d i s e a s e  d i s a p p e a r e d  because  t h e  f l s t i  
r e r o v e r e d  from i t ,  o r  because  most  o f  t h e  f i s h  t h a t  had i t  d i e d .  A s  no ted  
above ,  some o f  t h e  f i s h  c a p t u r e d  l a t e  i n  t h e  s e a s o n  appeared  t o  have r e -
covered. T h i s  I s a s u b j e c t i v e  judgement,  based  on e x t e r n a l  appea rance .  
Four  s i c k  y e a r l i n g s ,  one s i c k  Age I1 f i s h ,  and f o u r  h e a l t h y  y e a r l i n g s  were 
h e l d  I n  a h o l d i n g  pen  i n  warm w a t e r  n e a r  a beach  f o r  5 days .  One s i c k  
y e a r l l n g  d i e d .  None o f  t h e  a p p a r e n t l y  h e a l t h y  f i s h  showed any symptoms. 

During t h e  h i g h  p o i n t  o f  t h e  d i s e a s e ,  s e v e r a l  s i c k  f i s h  were r e l e a s e d  which 
appeared  t o  b e  i n  such  a  poor  c o n d i t i o n  t h a t  i t  was judged t h e y  would d i e .  
However, i n  t h e  c o u r s e  o f  t h e  work on t h e  l a k e  which r e q u i r e d  e x t e n s i v e  
b o a t  t r a v e l ,  a lmos t  no dead o r  dy ing  f i s h  were seen .  

Ana lys i s  of  a sample o f  60 f i s h  s e n t  t o  t h e  Depa r tmen t ' s  f l s h  d ~ s e a s c  
l a b o r a t o r y  i n  Anchorage i n d i c a t e d  t h a t  h i g h  w a t e r  t e m p e r a t u r e s  (up t o  70°F) 
may have a l lowed  h i g h  t e m p e r a t u r e  r e l a t e d  b a c t e r i a  t o  i nvade  t h e  f i s h .  
T h l s  t h e o r y  i s  r e i n f o r c e d  by  t h e  c a t c h  from two g i l l  n e t s  on August 2 2 .  O f  
35 ralnbows caugh t  i n  a n e t  set  i n  s h a l l o w ,  warmer w a t e r ,  twe lve  (34%) 
showed v i s i b l e  symptoms. Of 37 rainbows caugh t  i n  a n e t  s e t  I n  deepe r  ( 8  
f t )  c o o l e r  ( 6 4 O F )  w a t e r ,  none showed e x t e r n a l  symptoms. The F . R . E . D .  
D i v i s i o n  Pa tho logy  S e c t i o n  i n d i c a t e d  t h a t  t h e  s i c k  f i s h  would p robab ly  
r e c o v e r  a s  t h e  w a t e r  coo led .  

Coho Salmon: 

7 ' 1 1 ~  coho salmon p o p u l a t i o n  i n  B i r c h  Lake was i n  i t s  t e r m i n a l  y e a r  and 
c o n t r l b l i t e d  v e r y  l i t t l e  t o  t h e  s p o r t  c a t c h  (2 .99% o f  a l l  f i s h  caugh t  and 
k e p t )  A sample o f  29 f i s h  measured on June  14 had a mean f o r k  l e n g t h  of  
290 mm ( r ange  245-370 mm). Twelve o f  t h e s e  f i s h  were weighed,  and t h e  mean 
wcigkit was 232 g (1 /2  l b ) .  Most o f  t h e  coho salmon were t a k e n  by s p o r t  
f i she rmen  i n  June.  They v i r t u a l l y  d i s a p p e a r e d  i n  J u l y ,  and a v e r y  few were 
t a k e n  I n  August and September.  

Fyke n e t . t i n g  produced r e s u l t s  s i m i l a r  t o  a n g l e r  c a t c h e s .  

Lake Chubs: 

L c ~ t g c  numbers of  l ake  chubs w e r r .  o c c a s i o n a l J y  t a k ~ n  In fykc  n e t s  s t a L  1 1 1  

/o:lr.? of i rearshore  a q u a t i c  v e g e t a t i o n .  The 1arge:;t r a t  c t ~ c s  wr>rc made 111 

June  and from l a t e  August t o  mid-September. Chubs were observed  spawnlng 
Ln l a t e  June.  Some l i f e  h i s t o r y  o b s e r v a t i o n s  were made from a sample of  64 
chubs t aken  I n  mid-June. 

The f o r k  l e n g t h  range  o f  t h e  e n t i r e  sample was 40 t o  139 mm (mean l e n g t h  80 
mm) . 

http:showr.ti


.. 
I t i t ,  weight  range  o f  t h e  e n t i r e  sample was 1 . 0  t o  3 1  g  w i t h  a  mean weight of  
8 . 0  g .  The l e n g t h  range  o f  t h e  males  (n=30) was 49 t o  95 mm, (mean l e n g t h  
7 3  mm) , weight  range  o f  t h e  males  (n=28) was 1 . 5  t o  10 g  (mean we igh t  5 . 6  
g )  The l e n g t h  range  o f  t h e  f ema les  (n=33) was 40 t o  139 mm (mean l e n g t h  
R t j  mrn) ,  weight  range  of  t h e  females  ( ~ 3 3 )was 1 t o  31 g (mean we igh t  10 
q !  ?'he male t o  female  r a t i o  was 1:l.l (48% male and 52% f e m a l e ) .  

P * r < ~ t u r ~ t y  a t  Age 11, and i n  t h e  sample bo th  s e x e s  were 100 % maturebegan 
h y  Age l V .  The age  r ange  o f  males was 1-3 y e a r s ,  and o f  f ema les ,  1-5 
y e a r s .  Females grew f a s t e r  and l i v e d  l o n g e r  t h a n  males .  

E igh t  p e r c e n t  of  t h e  mid-June sample o f  chubs had p l e r o c e r c o i d  l a r v a e  o f  
t h e  t.apeworn L i g u l a  i n t e s t i n a l i s  i n  t h e i r  abdominal  c a v i t y .  T h i s  p e r c e n t -  
age may be low, a s  l a r g e  numbers o f  i n f e c t e d  chubs were s e e n  l a t e r  i n  t h e  
summer. 

13.. H .  L .  Zarnke,  Game D i v i s i o n ,  F a i r b a n k s  a s s i s t e d  i n  t h e  i d e n t i f i c a t i o n  
o f  t h e  p a r a s i t e  and i n  o b t a i n i n g  t h e  f o l l o w i n g  i n f o r m a t i o n :  

L~gul2e e s t i n a l i s  h a s  a s  i t s  d e f i n i t i v e  h o s t  f i s h - e a t i n g  b i r d s ,  and a 
co1)eopod i s  t h e  i n t e r m e d i a t e  h o s t  f o r  t h e  egg and p r o c e r c o i d .  The chub i s  
~ n f e c t c ~ dby i n g e s t i n g  t h e  copeopod. The i n f e s t a t i o n  i n  Lhe chub i s  always 
i ' - l t ~ ~ L .  I f  t h e  chub i s  n o t  e a t e n  by a b i r d ,  i t  d i e s  approximately 1 1 /2  
y c a r s  d t t e r  ~ n f e c t l o n .  The p a r a s i t e  o c c u p i e s  a l a r g e  p a r t  of t h e  abdominal 
L ~ i v l ty ,  and causes  r e p r o d u c t i v e  d i s f u n c t i o n ,  a s  w e l l  a s  o t h e r  d ik f  l c 1 1 1 t l e s  
t o r  t h e  c l i i~h .  A t ypzca l  example o f  t h e  s i z e  of a f u l l  s i z e d  p l e r o c t , r c o ~ d  
was d 96 m m ,  1 .5  g  speclmen removed from a n  87 mm,  9 . 5  g  chub.  The sex  of 
t t t l s  chub was Imposs ib l e  t o  de t e rmine ,  a s  t h e  r e p r o d u c t i v e  t r a c t  had 
n t r o p h l e d  and virtually d i s a p p e a r e d .  

Ligula  i n t e s t i n a l l ?  salmon i n  B i r c h  No -- - - .-.- were s e e n  i n  rainbow t r o u t  o r  coho 
1.a k e  . 

Li-mno l o g i c a l  Survey:  

The f o l l o w i n g  l i m n o l o g i c a l  d a t a  a r e  p r e s e n t e d  f o r  f u t u r e  comparison and t o  
d c . 1  i n e a t e  some envi ronmenta l  c o n d i t i o n s  i n  B i rch  Lakc (Tab le  5 ) .  

Tt ic . r~  a r e  s e v e r a l  major  h a b i t a t  zones i n  B i rch  Lake. Most of' t h ~lake  
i ) o t  torn 1s over l a i r ]  by decay ing  o r g a n i c  m a t t e r .  Most of t h e  I s k r  I S  deep 
\%rcjLrrw i t h o ~ ~ t  v e g e t a t i o r ~ .  I n  some arcS:is, the ,  t r-d zonea q u a t i c  ~1nvcgt.t-a 
( x t t - r ids  a 11r1os t o  s h o r e , where t h e r e  may bt- some r-tstsds C ~ I I I ( ~ ~ # ~ I It t 
g r a s s e s .  There a r e ,  however, dense  zones  o f  a q u a t i c  v e g e t a t i o n  a  l ong  most 
c > t  t h e  s h o r e l i n e  o u t  t o  a  d e p t h  o f  abou t  1 5  f e e t ,  c o v e r i n g  abou t  30% of t h e  
s u r f a c e  a r e a  o f  t h e  l a k e .  

Thr se  v e g e t a t e d  a r e a s  c o n s i s t  p redomina te ly  o f  a zone of  l i l y  pads which 
~ n h a h ~ tdep ths  from 2 f t  o u t  t o  10-12 f t ,  and a r e l a t i v e l y  narrow band of  
dcey  weedbeds a l o n g  t h e  o u t e r  edge o f  t h e  l i l y  p a d s ,  from abou t  10 f t  o u t  
t o  a d e p t h  of  15 f t .  The l i l y  pads  s t a r t  coming up s h o r t l y  a f t e r  t h e  l a k e  
t9+-comes i c e - f r e e ,  r e a c h  t h e i r  peak o f  d e n s i t y  i n  l a t e  J u l y  and e a r l y  
Allgust, and s t a r t  dy ing  and t h i n n i n g  o u t  i n  l a t e  August .  



Table 5 .  Lirnnoiogical data - Blrch L a k e ,  sur~uner1979.  

Depth Temperature G .  0. 
Date Habitat  ( f t ' ,  ( O F )  ( P P ~ )  Remarks 

5 / 2 1  Nearshore Surface  49 Conductivity a t  o u t l e t  57 pnihos. 

5 / 2 3  Nearshore Surface  5  2  

5 / 3 1  Nearshore Surf  ace  63 

6 / 6  Nearshore Surf  ace  63 

6 / 2 1  Nearshore Surface  57 Had been c o o l  and r a i n y .  

Deep water i n  c e n t e r  o f  lake  Surface  
5 

10  
15 
20 
25 
30 
35 
40 
45 

Deep water unvegetated Surface  68 

5 67 


10 65 

15 64 

20 56 

25 50 

27 48 


(bottom) 



Table 5 .  [Cont ) Llmndlogical  d a t a  - birch Lake,  swrmer 1979 

Date 

10 f t  from s h o r e ,  
gin of lily pads  

Nearshore 

Nearshore 

Wearshore 

Edge of  l i l y  pads 

Depth Temperature D.O. 
! f t )  ( O F )  ( P P ~ )  Remarks 

i n n e r  mar- S u r f a c e  
1.5 

S u r f a c e  

S u r f a c e  

S u r f a c e  

( o u t e r )  S u r f a c e  
5 

10 
(bo t tom)  

Oute r  edge of  lily pads S u r f a c e  V i o l e n t  wind j u s t  p r e v i o u s l y .  
5 

10 
(bo t tom)  



Table 5 .  

Date 

(Cont . )  Limr~ological  d a t a  - B i r c h  Lake,  

H a b i t a t  

Outer  edge of l i l y  zone, 
over  deep weed beds 

Middle of l i l y  pad zone 

I n s i d e  margin of l i l y  pads  
25 f t  from s h o r e  

Nearshore 

Outer  edge of  l i l y  pad zone 
over  deep weedbeds 

Middle o f  l i l y  pad zone 

s u m e r  1979 .  

Depth 
( f t )  

Sur face  
5 


10 
10-12 

(bottom) 

Sur face  
2.5 

4-5 

( J u s t  o f f  
bottom) 

Sur face  
1.5 

2.5 


(bottom) 

Sur face  

Sur face  
5 

10 -. 
L i 


(bottom 
i n  muck) 

Sur face  
.. 
5 
6 

(3ottom) 

Temperature D.O. 
( O F )  ( P P ~ )  Remarks 

68 
66 
65 
65 

70 
68 
68 

71 
71 
71 

6 3  

68  Bring ing  probe up 4 i n  from bottom, muck 
64  r a i s e d  D.O. 
6 4  
6 3  

70 
66 
64  
64  



F l c l d  o b s e r v a t i o n s  and c a t c h  r e s u l t s  i n d i c a t e  t h a t  w h i l e  rainbow t r o u t  a r e  
dispersed th roughou t  t h e  l a k e ,  t h e  zones  o f  a q u a t i c  v e g e t a t i o n  con ta ined  
t h c  g r e a t e s t  c o n c e n t r a t i o n s  o f  f i s h  th rough  t h e  summer. D i s so lved  oxygen 
and t empera tu re  p r o f i l e s ,  t h e n ,  were u s u a l l y  t a k e n  t o  sample and compare 
p o r t i o n s  o f  v e g e t a t e d  a r e a s .  

'I'he h i g h e s t  d i s s o l v e d  oxygen r e a d i n g s  were found n e a r  t h e  l a k e  bot tom,  i n  
t h e  warm, s h a l l o w ,  n e a r s h o r e  a r e a s  o f  t h e  weedbeds. 

A w a t e r  chemis t ry  p r o f i l e  was run  i n  a n e a r s h o r e  a r e a  on August 27 ,  and t h e  
fo l lowing  r e s u l t s  were o b t a i n e d :  

F r e e  a c i d i t y :  0 
T o t a l  a c i d i t y :  5 .6-11 .2  ppm 
P h e n o l p t h a l e i n  a l k a l i n i t y :  0 
To a 1  a l k a l i n i t y :  68.4  - 85.5  ppm 5
CO : 5-10 ppm 

T o t a l  Hardness :  68 .4  ppm 

pH: 8 


A c o n d u c t i v i t y  o f  97 pMhos a t  t h e  o u t l e t  on May 21  y i e l d e d  a morphoedaphic 
tndex (MEl) of  6 . 6 .  T h i s  compares w i t h  a c o n d u c t i v i t y  o f  110 ~ M h o s  and a 
ME1 of 7 . 5  de termined from d a t a  o b t a i n e d  by U . S . G . S .  on May 2 7 ,  1975. 

Harding Lake 

From mid-July  t o  mid-August, 24 n e t - n i g h t s  o f  e f f o r t  i n  mid-water and deep 
wa te r  h a b i t a t s  produced s m a l l  numbers o f  p i k e ,  b u r b o t ,  l a k e  t r o u t  and l e a s t  
c i s c o .  

l n  an  e f f o r t  t o  c a p t u r e  coho salmon,  n e t s  were suspended i n  mid-water a r e a s  
a f t e r  f a thomete r  runs  w i t h  a r e c o r d i n g  f a t h o m e t e r  i n d i c a t e d  f i s h  a t  t h o s e  
d e p t h s .  No coho salmon were c a p t u r e d .  An a t t e m p t  was made t o  avo id  n o r t h -  
tarn p i k e  summer h a b i t a t s .  

I r i  October  n e t t i n g ,  I 8  n e t - n i g h t s  o f  e f f o r t  produced r e s u l t s  s i m i l a r  t o  t h e  
mid-summer e f f o r t s  b u t  e i g h t  coho salmon were c a p t u r e d .  Seven o f  t h e  f i s h  
were A g e  1 1 ,  r ang ing  i n  l e n g t h  from 341 t o  372 mm (x=362 mm) w i t h  a weight  
range from 520 t o  640 g (x=606 g ) .  Four  o f  them had l e a s t  c i s c o  remains i n  
t h e i r  g u t s .  

One coho salmon was a n  Age 111, t e r m i n a l  y e a r  f i s h .  Fork  l e n g t h  was 500 
mm, weight  1 ,750 g ,  and t h e  f i s h  was a female  prespawner .  

T h e  l e n g t h  range  of 13  b u r b o t  c a p t u r e d  between J u l y  18 and October  19 was 
50L, t o  766 mm (x=517 mm) and t h e  weight  r ange  was from 910 t o  2 ,700  g  
(;=I, 390 g )  . 

Thi.  42 n e t  n i g h t s  o f  e f f o r t  produced a t o t a l  o f  41 l e a s t  c i s c o .  They were 
c -n~) t~ r re t la t  d e p t h s  of 25 t o  40 f t  i n  mid-summer arid i n  4 t o  40 f t  of wa te r  
1 4 1  C)c-toher. T h i s  r e p r e s e n t s  an  i n c r e a s e  o v e r  t h e  c a t c h  p e r  n e t  n i g h t  
r e p o r t  t-d h y  H a l l b e r g  i n  1979. However, d i f f e r e n t  h a b i t a t s  were sampled,  
t h u s  t h e  r e s u l t s  may n o t  be comparable.  I n  addition, l a r g e  s c h o o l s  of  
Le,lst c- isco f r y  were s e e n  swimming a t  t h e  s u r f a c e  o f  t h e  l a k e  i n  August .  



-- -- -- - - 

L i t t l e  Harding Lake 

Little Harding Lake was n e t t e d  t h r e e  t imes  dur ing  t h e  s m e r  and f a l l  t o  
determine t h e  s t a t u s  of t h e  coho and chinook salmon i n  t h e  l a k e .  E igh t  n e t  
n i g h t s  of e f f o r t  produced 20 mature coho salmon wi th  mean f o r k  l eng ths  
ranging from 211 mm i n  May t o  240 mm i n  August. Three c l~inook salmon 
. ~ p p r o x ~ m a t e l y130 mm i n  f o r k  l e n g t h  were captured i n  May. Norlc. were c-ap-
t u r r d  dur lng subsequent n e t t i n g  e f f o r t s .  On J u l y  19,  15,000 coho f i n g e r -
lings were p l a n t e d .  Ry October,  t h e  mean f o r k  l eng th  of seven of  t h e s e  
f i s h  was 108 mm, with  a range of 100 t o  115 mm. 

Lost Lake 

I n  e a r l y  June n e t s  were s e t  i n  Lost  Lake t o  a s s e s s  t h e  s t a t u s  of t h e  60,000 
coho salmon t h a t  had been p l a n t e d  i n  June of 1977. S i x  n e t  n i g h t s  i n  
v a r i o u s  h a b i t a t s  produced on ly  suckers  and chubs. I t  i s  probable  t h a t  t h e  
coho salmon out-migrated through t h e  vandal ized weir  dur ing s p r i n g  breakup. 
The wei r  was subsequent ly  r e p a i r e d ,  and 30,000 f i n g e r l i n g  coho salmon were 
s tocked on J u l y  19.  

Koole Lake -

Koole Lake was sampled b r i e f l y  on June 7 t o  a s s e s s  t h e  s t a t u s  of t h e  
rainbow t r o u t  popula t ion .  Two 125 f t  exper imental  g i l l  n e t s  s e t  f o r  3 
hours each y i e l d e d  f o u r  rainbow t r o u t  averaging 390 mm iri fork  l eng th  (16 
i n . t o t a 1  l e n g t h )  wi th  a mean weight o f  700 g  ( 1  1/2  l b ) .  Two s p o r t  t i s h e r -
men t r o l l i n g  i n  a smal l  b o a t  had caught one rainbow t r o u t  weighing approxi-  
mately 3 l b s  i n  4 hours of f i s h i n g .  A m i l i t a r y  h e l i c o p t e r  dropped o f f  
seven m i l i t a r y  pe rsonne l ,  who f i s h e d  f o r  about  2 hours and caught one t r o u t  
be fore  being picked up and l eav ing .  Many f i s h  were seen s u r f a c e  feed ing  
throughout t h e  l a k e .  N e t t i n g ,  a n g l i n g ,  and observa t ion  i n d i c a t e s  t h a t  t h e  
t r o u t  from t h e  1974 s t o c k i n g  a r e  p rov id ing  a  popula t ion  of good s i z e d  f i s h  
t o r  a n g l e r s .  

Salcha River  

A l i m i t e d  c r e e l  census was conducted dur ing  t h e  Salcha River chinook salmon 
run t o  a s s e s s  t h e  s p o r t  f i s h e r y .  

During 1 7  c r e e l  census p e r i o d s  from J u l y  4 t o  J u l y  24, 689 fishermen were 
~ n t e r v i e w e d .  They had spen t  2,197 hours f i s h i n g  ( 3 . 1 9  hour p e r  f isherman) ,  
and  had t aken  96  chinook salmon f o r  an average of 0 . 0 4  f i s h  p e r  hour .  An 
a d d i t i o n a l  t o t a l  of 136 chinook salmon prev ious ly  caught was documented 
dur ing  t h e  course  of t h e  i n t e r v i e w s ,  b r i n g i n g  t h e  known chinook salmon 
c a t c h  Lo 232 f i s h .  I t  i s  probable  t h a t  a t  l e a s t  ano ther  100 chinook salmon 
were t aken  t h a t  were n o t  documented by t h e  c r e e l  census crew. 

Good weather ,  good water c o n d i t i o n s ,  and a good run (4,789 escapment t o  
i q ~ ri v e r  spawning beds ,  p e r s  . comm. , Fred Anderson, Cormlerci a1  F i  sh 
L) lv i s lon ) ,  r e s u l t e d  i n  t h e  h igh  c a t c h .  Angler p r e s s u r e  was extremely 
l o c a l i z e d ,  a s  on ly  t h e  lower 1 1/2  mi les  of r i v e r  i s  a c c e s s i b l e  by road,  



- ----- 

and t h e  s u c c e s s  was b e s t  j u s t  ups t ream from t h e  conf luence  of t h e  Tanana 
and Sa lcha  r i v e r s .  P r i v a t e  p r o p e r t y  a l o n g  t h i s  s e c t i o n  of  r i v e r  l i m i t s  
a c c e s s  t o  t h r e e  s e c t i o n s  o f  bank t o t a l i n g  approx ima te ly  1 m i l e  i n  Length. 
Uurlng one census  p e r i o d ,  a t  2 a.m. on J u l y  14 ,  135 f i she rmen  were counted  
i n  t h e s e  t h r e e  a r e a s .  A t  9  p.m. t h e  same d a y ,  132 f i she rmen  were coun ted .  

"Sperlcer" Lake 

"Spencer" Lake i s  a s m a l l  l a k e  l y i n g  3 /8  m i  e a s t  o f  Hardiiig T,ake. A p r e -
lxminary  su rvey  was conducted on August 7 ,  1979. The l a k e  i s  approx ima te ly  
1 / 4  m i  l ong  and 1 / 8  m i  wide.  Access i s  on f o o t  t h rough  t h e  woods o r  by 
snowmobile. Most of  t h e  s h o r e l i n e  i s  s l i g h t l y  h i g h e r  t h a n  t h e  l a k e ,  and 
walklng around t h e  l a k e  i s  f a i r l y  e a s y .  A s m a l l ,  swampy o u t l e t  d r a i n s  away 
i n t o  marshy ground a l o n g  t h e  e a s t e r n  s h o r e  of  Harding  Lake,  and u l t i m a t e l y  
l r l to  Harding Lake i t s e l f .  There  were no a p p a r e n t  i n l e t s .  There i s  a 
narrow band o f  l i l y  pads  a l o n g  approx ima te ly  h a l f  o f  t h e  s h o r e l i n e ,  w i t h  a 
l a r g e r  a r e a  of l i l y  pads  a l o n g  t h e  w e s t e r n  end o f  t h e  l a k e .  About 1 / 4  of  
t h e  s u r f a c e  a r e a  o f  t h e  l a k e  i s  covered  by t h e  l i l y  p a d s .  The wa te r  was 
s t < ~ l n e da d a r k  brown. 

On t l ~ r day of t h e  s u r v e y ,  t h e  f o l l o w i n g  l imr io logica l  d a t a  were o h t n i r ~ e d :  

Su5fac.e t e m p e r a t u r e :  70°F. 
C O :  1 5 m g / l  
Hardness :  8 5 . 5  mg/l 
ph :  6 
T o t a l  a l k a l i n i t y :  103 mg/l 
D i s so lved  oxygen a t  s u r f a c e :  7  ppm. 

Angling produced s e v e r a l  s t r i k e s  and two s m a l l  n o r t h e r n  p i k e  (300-400 mm). 
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